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(57) Abstract: A novel diamine 
useful especially as a material 
for a resin for liquid-crystal align- 
ment films; a polyimide precursor 
or polyimide synthesized from the 
diamine; and an aligning agent for 
liquid crystals which comprises 
the polymer. The aligning agent 
gives a liquid-crystal alignment 
film which has a high pretilt 
angle for liquid crystals, has 
excellent thermal stability of 
the pretilt angle, and is reduced 
in the dependence of the pretilt 
angle on rubbing pressure. The 
diamine is a diaminobenzene 
derivative represented by the 
general formula [I] (wherein X x 

and X 2 each represents a cyclic group; and X 3 represents a member selected from alkyl, alkoxy, fluoroalkyl, fluoroalkoxy, fluorine, 
chlorine, bromine, and cyano). The polyimide precursor or polyimide is synthesized using the diaminobenzene derivative as part of 
the starting materials. The aligning agent for liquid crystals comprises at least one of these polymers. [1] 
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^ttx^5. i&H©:/!/^;!, hft&HH< , ^Pfjl/hft©i^£ttf:in, 
in t y u h ft <D 7 t: > tffcti iztt? 5 $ ggftjgi ^ w § - 

-r^^ts, ±i5o^fi«. -flgic [i] 



£>S$:i?&D, X 3 [J^iicl-3 207;V^;H, ^Utffc 1 ~ 3 2 ©7^3^$/ 

^, eristic i ~ 3 2 ym^mrjv^jvm. &mm. i ~ 3 2 ©^ym^x^ 

^^^@2IbIM31^J, fcj; Ostitis. 
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©T-so, ®s-co i m>>75 ><t mm\z, m*tz.-&ft^<DmmtVTm^z>z.£ 

5 3, 5-i?7 5y^>^X-T;Vg|5 [la]t, mm&mrfc.-? Z> - X ,- (X 2 ) 
n -X 3 £#>£>&£ 0 



_tWB [la] te, i^7 5 7 ^>i£ >#*&T&-5 £ £\Z& 0 , M-g-^i: Ufc t# 
7-)Vm^ (-CH 2 0-) £tl, cntMb75yS§3, 5-OfiItT5u 

mm<Dm^^iz(om^\z. y^i/>x-^;w^^ (-ch 2 o-) fcjH^&cfcK 

7 7>i, ^^-7oc>m, ^S^^-JH. ^-^it^-^M, ?7V-JV1, tf 
7^1. tfaU>gji, lfD'J^>I, tru^>§i> fcf U 5 ^>§i& 
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ens,, zn*>mmM±<D&m<D7mm^te. m.m^i^z<D7)v^)vm. mm 

07y^t7^3 + 5/«, 77*1?, tilf, JUSE^ *5 <fc # 7 / g 

[i] ^fe^r, nBotfcttinw m&wifommmzm^tcm 

— fl£3$ [1] fc&t^T, X,fS, 1 ~ 3 2 ©TVl^^S, ^lfS$Cl~3 2 

<DT)\,n*rzsm, ^tl-3 207-ym7M;H, ^tl-3207 

_tfBX 3 «, JK**©A#te©«j&tf>&tt, «*»l-2 2(D7m«, ^^ic 
1-2 2©T;m + ^>S, l£*$Cl~l 207y$tf7MM, MStiC 1 ~ 
120771^^^ 7ySlf, ^if?, *fctt^7 
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H 2 < 
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±IB, Jftjft [2] - [5] fc&^T, X,ttTO5~1207W«, 
:5~8077^t7;^ + yS^51«tl5tilT?$5 o 



H 2 C^ >- X 3 



*mm<D-®i& [i] T?3isn«^7s>ft^«itt t fjsn-faiei^ 
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^*-x y n >7 A -T fifE'fb^^^ 
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±kB©s?x h a » ^ t ^ > i?^ a n t* >iift S fc - h n S^f ^ > j?^ 
T;i/n t 3,5-i?-hn^>>;j^niJF, 3. 5-^x h u^>*j)V 
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)Vh ft s & s t -r s m & « * * ? © & a sb ft j@i /n «r ig t u t « v> & « •& fc * m 
^^l,t-^^; [1] -ei&znzzSTs. /*<> j e>mm&&m\<*2>z.ii)zj:r), 

#«4#fc|RJt;*ft&:^ 0 &*.T> -^©A^^J^^tf £ t.tfn/'Jy h^, 2, 3, 6, 7- 
^-7^ I/>t- h 5 U,5,6-t7^l/>f h7*;i/#>». 1,4.5.8- 

I/>t- h^tt )V^>m. 2, 3, 6. 7-7 > h ^±>t- h 7-t})\>7$>M. 1. 2, 5. 6- 
T> h f7-fc>5=- h 7*^Ji?>»» 3. 3', 4. 4'-H7xn;i.r h ^7j;i/^>m> 
, 2, 3, 3' . 4-tf 7x-^Th7*;^>i, (3 ( 4-7ilJ^^J/7i-^) X- 

:r;K U'4,4'-^>y7x/>fh7*M>||, b?X (3,4-5?*;^*i/7i 
x;P) x;i/^>, t*X (3, 4-z?*)l,#*zs7 i-JH 2, 2-fcfX (3.4-^ 

tj;u^^v^x;-;p) 7n/?>, 1, l, 1, 3. 3. Z-^*V7)V*U-2, 2-tf X (3,4-^ 
TJ^^^rv-yx;-;!/) 7"P/0, t*X (3. 4-^TJ )V$ * is 7 x. ~ )V) z?*^)Vzs 

t'X (3. A-^^)VS^r^y x~)V) -77x-;Vy7>, 2. 3, 4. 5-fcf U i?> 
^byii)V^>m. 2. (3. 4->?7J;i/^^v7x-;i/) fcTU^>&<H©^# 

•APy>ft«|, 1. 2. 3. 4->^P^^>^h^7J^3t?>^, 1. 2. 3. 4->^7 
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^>fh5*;«>i, l, 2. 4, w\*y->7- V^tDltfyWL. 2,3,5-hU 

u^y^)vmm. 3, 4->>#;i/#*~>-i, 2. 3, 4-t=- h ^ fc: Fn-l-t 

^nz<Di?*>)V'$>mvm.?\utf>ikm. 1, 2, 3. 4-7? >^ h ^tj;i/#>si&,*: 
(Dflg^-x- h^^;u^>^^^< \-zz.tLib<D-*&7km. *fr\zz.tit><D*j*)v$ 

&AIBfilKjfl&£: lilt Sllft<OSWtt©jft^&J|gS^7- h^X )V^>m^V 

< « cm *fc«^ne. <Di?% )v$>Mzsm/\ ny >itm&& * l 

<* #tl,2, 3,4-y^n^^>fh7*;^>f = i*# 1 3, 4- 5> 

-U, 3, 4-r h 7 t K n-l-t 7 ^ 1/ > 3 A Szi* tl, tfv^n [3.3,0]-* 

^*>-7=- h7*;^>H, S&«3. 5, 6-h U iJ)Vtf*F5sS )Vtf)V3->-2:S, 5:6— 

^75>Mtbt, -j&5S; [1] T*Sn55?7S 
>"<>i£>8faji# (^T, v7 5> Cl] it5) t, -€-n^©-«CD^T5 

fc*fflSn5-j8«!6:l8i?75>Ti5oT, ^KfiB^StlS fc<Z>T«fc^„ & 
AT, SUStf 111*, p-7irk>$?75>, m-7i-l/>y7$>, 

2, 5->?7 5 7 MVX>, 2, 6-y7S / h;H>, 4, 4'-^7 5 / k'7i-JK 3, 3'- 
y^f;K4'-y7>/H7x-;k 3, 3'-^* F^->-4,4'-y75; £:7:c-;K 
y7S/y7iiJM^>, ^7 5/^7i^;Px-r;P, 2,2'-^75 7^7i 
-;i/ypA°>, fx (3, 5-7i?;V-4-7 5 / 7x^) y^>, -77S;y7i 
-)V7,)V^>. •77S7^>>/7i;> ) '7757t7^l/>, 1, 4-t:X (4-7 
^>-fe?>, 1,4-HX U-7$/7i-W ^>-fe*>, 9, 10-hf* 
(4-75 7 71-^) 7>h?±>. 1,3-tfX (4-7$;7i/^-» ^>i£>, 
4, 4'-t*X (4-75;7x7^y) v7ii:Mf*> 1 2, 2-tfX [4- (4-7 5 7 
7xZM 7 P PA>, 2.2-fcfT; [4- (4-7577x;^>') ^x" 
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CH 3 CH 3 

H 2 N— (CH 2 ) 3 -(SiO) m —Si (CH 2 )3— NH 2 

CH3 CH3 

(iS't', m« 1 ~ 1 0 ©^fc^r^f ) 

T5> ci] ©^;Hfc©«d^tt£*fcWffc^sj: ^t$> [1] o-a- 

5^7$>®itMi;Mt5^75> [1] (D^E^^CDfiJ-a-^ 1 ^r^g^Tf 

^fc, wtM,m$im£isTm^z>m&. ^7 5> ci] o-grww^^^vie^* 

6t+«8ST»nH ^75> [1] ©#^TiiJ^«i^;i / %~4 9^;V%CD|g 

H3»««F*b<, sfc, mmm\*i&!&&ii? y/s> [13 ©^w^ 
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5r h 5*;W#>«-^7K«tS?7$ >J*#fc©E&fcfl!V>«5#«»«E£ Lift 

N, N-^/fj^;|,A75F, N, N - * 3^X-fe h 
N-*^;U- 2 - t!n U F>> N-^WyD7^^A, S?*^;!/* 

^**3^H, r-^^n^^ tjftSTffS. dti 5 raisin? fc, 

LTte, ^7$>^StMiH7>i»5Hlij|)SStfc^^$t 1 ^ 

&•*-©£$, *fcttW«*«fc^»*-5v>tt«»$-e-T 
±I5©^>jt$ FWt&f&mvmmu- 20-15 or©tt«©^s^ii^-r-g. 
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&§ ®^ ff*Kttl-5 011%, <tQ»^<li5-30iI%Ta§. 

?73>*»0^* (^7S> [l] fc-«5?75>0«t;nt) ©Jttt 
0. 8-1. 2T$5ci^JU^ M^CDS^^SJSI^^, C©*;Hfc#l. 

#£fifr#©#^fite, GPC (Gel Permeation Chromatography) ^Tiglfc 

mm^^m-v 1 1 o o^t-rsojwsLn. 

*U73 HttftftfTM-f^ h'ftStSS^OlSfi, i o 0-4 0 0"C, 

ttM^i, &2fcB);B&« fe3khU.*UyhK, aSTfcfcfn^ u y h R#©R&S7jc#i £ 
£*6ftlU - 2 0- 2 5 0*C, 0f;£L<«O~l 8 0 «C S C i fc«fc D ff 

5 dttfTfTS. iattS6l0HJ75 HiS©0. 5-3 0*;H», $f*L< 

< « 3 - 3 0 *E;H*Tfc*. tt[«ttttj«^tt«6*«©a*t^^lri tKfcit)*-tft\z 
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(bp [i] •vmznzvys. s ^>-e>mmft&mm 

fcllEfalitiUTteJiiTSfclRbT, MLhfcO. 0 1-1. 0/*m©*|-&|* 
T«ttIt5Ct^T?tS*t, 1-1 OflXitSci^JLK il S% 
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tfttfcRJ&Snfrl*. ^©I^JiLtft, N , N-y^fWA75 N, 
N-^Wth7$H, N-/^-2-KDUF>, N-^fW7n7^ 
A, 2-fcfoUH>, N-if^K p U H>, N - tf P U K v^^WX 

;H£h-;K x^;P7j;i/t* h-;i,T-fe^- ifi/>7'Jn-jK 
-2-yn/v-;K l-xh^y-2-7n;v-;K l-^h^j/-2-7n/v-;k l- 
7i/^->-2-7"n;v-;k t!ix>^u p-;i^/ Tir^- K :/PtfU> 
n-;P>>Tir5r-K :/p fcT u P-;P-l-qE/ ^^;v x -r;v-2-7t 
^-K 7"nt;i/>^'jn-;i / -i- t yx^x-T;W2-7tr-h. j?7nt 
U>^Un-;K 2- (2-ih^>7n^«» ^n/V-Jk ?Li^?;HXr 

*©»JS©£-w-*at£»itE*©5~8 oiixmit^iu, «fco»^ 
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*~>~>7>, N- (2-7 5/1^) -3-7 5 7 Zfu V U * h*5/->5>, N- (2- 

75/x^;w) -3-7$;7"nt:;M^i?^ h*->->5>, 3-*w H7"nw 

#=^-8-7 5 J ? n h U * h 7 Mhts/Jd ^#-^-3-7$ / 

y o tf ;|/ h u x h * 5/ i/ 9 >, N- h U x h ^ 5/ > ij ^ ^ n fcf ;p h u X5P v > h U 
75>, N-h'J^^y>,ij;i,7n^hUx?l/>hiJ75>, 10- MJ* 

U 4, 7- h U 71f 5** >, lfl-MJxh^yy.j 4> 7 _ h U T1f ^ > , 

-3, 6-^71f y xjP7-fe^- K N-^>^jl,-3-7 5/7ntf;p h u 7 b*z/~>? 
>, N-^>i?;M-75/7ntf;H'Jxh + yy7>, N-7i-JH-75/^ 

N-tfx <tf-*->x3^» -3-7 5/7nt;;^u^ h*v->7>, N-tfX 
~>x^l/>) -3-75 / 7n tf;U h iji h*~>^ ^ >, x^l/>^U 3-;p^^u 

u n-;p-^u ->^;i/x-^;i/, h u :/p tr i/>^u p-^^u ^>^;i/x-^ 

y^'JyyjU-fJK l,6-A^>5?t-^s?yij j/^i-^, >J -fe U 
>S?^U ->i?;n-f;K 2, 2-y7Dt^t^>^K'Ja-jk7i/U ~>^;i/X 
-5r;i^, l. 3, 5, 6~5r h^^u ->>>;P-2. 4-^\^it>S?^— ;K n, N, N' , N' h ^ ^ 
'J5/^-l-*5/l/>S?73>, 1, 3-fcf* (N,N-y^ijyyjl,7S;^W 
n^\**>, U,N',N'-fh^-j y^K4'-y75;y7x-;M^>^t- 

ff*Klll-2 0Um«. 0. lSSX**T*«2:ft*ttA±0*X 
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-bte£<Dl)um^mz&K) 50~150t, $?£L<« 8 0-12 0tT«^ 

£ £tft7?i§?S 0 Z.<Dffif&\Z, l 0 0 ~ 3 5 0 X:<D^M(DUm^ffz) Z\ 

ifi. »*b<«l 5 0-3 0 OttfeD, $&{-$F^b<«2 0 0 ~2 5 0 tT 
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<D7^--tf— £&A,T\ SBlRl^S^rfRl^O ~ 2 7 0 ° <D &M V) M &.£. Z> £. o Iz 

MTizmmmzmtf. *mw*-m\zmi'<mw?z>tf, ^mmucn^iz^m 

<HJ£M l > 

'/7$> { 3 } <Z)£-/& 



l00m<D4-Dn7 7Xn\z¥~7^y-)U (lOO.OOg, 0. 538mol) > l-^D^*// 
$y (103. 90g, 0.538mol) . mm* V V A (111.54g, 0. 807mol) , &£tfN.N'- 
^^^7t^75 K (DMA c ) (400ml) £A*U KfoUm 1 10*0 T 1 0 ftM 

mmziti-ymfc-r b u o& (n a oh) m^jiitu ffimLtcmte&mmizj: x> 

(76. 55g. 48%, mp : 149-1 54*0 




{2} 



{3} 
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1H-NMR(CDC13. 6 ppm) : 7. 41-7. 46 (4H. m) , 6. 94 (2H, d) . 6. 88 (2H, d) , 
4.73I1H. s), 3. 98 (2H. t) , 1. 80(2H,m), 1. 47 (2H, m) , 1. 30 (8H, m) , 0. 89(3H, t). 

300ml © 4 -D P 7 ? 7, n iz 3, - h n * > *?)\, 7 u U H ( 13. 04g. 60. 2 lmmo 1) . 
{1} (18. 08g, 60. 56mmol) , & «fc xtr V <? t H n 7 ? > (THF) (200ml) 
^An, -^©^, NaOH^i (N a 

OH (0. 27g)/H 2 0 (50ml) ) S«)o< DiTl/fc. ITt, 1 3 P»mflK>#*£ 

(21. 55g, 75%, mp : 111-112*0 
1H-NMR (CDC13, <5 ppm) : 9.0K1H.S). 8. 67 (2H, S) . 7. 51 (2H. d) , 7. 46 (2H. d) . 
7. 04 (2H, d) , 6. 95 (2H, d) , 5. 28 (2H, S) , 3. 99 (2H, t) , 1. 80 (2H, m) . 1. 47 (2H. m) , 
1. 32 (8H, m) , 0. 89 (3H, t) . 
500ml© 4 t?P 7 9X3 fc{ 2 } (10. OOg, 20. 90mmol) » * «fc Zti?***)- >(300ml) 

&a*u Bijfc&m&mmmmisfrm:. mikm& c i v) (pto 2 ) d.oog) 

* ;-)l1?m&Vr££Z.?>. WJPl6»ftT**5?7 5 > {3} (6. 33g. 72%. mp: 
192-196*0 

1H-NMR(CDC13, <5 ppm) : 7. 45 (4H, m) . 7. 00 (2H, d) , 6. 94 (2H, d) , 4.92(2H, s). 
3.98(2H. t), 3.6K4H.S). 1. 80 (2H, m) . 1. 47 (2H, m) . 1. 32 (8H, m) , 0. 89 (3H, t) . 



<mmm 2 > 

y7 5> { 5 } ©£■/& 
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1000m\<D4^a?7Xniz.7x.-)lis?n'K*i/jiMmte(5Q. OOg. 0. 182molK 

W.hfr'&. 3,5-^-hn^>^^niJF (41. 39g. 0. 191mol) ^JnAfco ^<D 
N aOH7jc^t (N a OH (29. 12g) /H 2 0 (200ml) ) £t0o < 

h^hU;UT'^^^bfetei^, {4} 54.32g, 66%, mp : 113-1 14"C) 

1H-NMR (d-DMSO, <5 ppm) :8. 99 (1H, s) , 8. 65 (2H. d) , 7. 17 (2H, d), 6. 9K2H, d). 
5. 23(2H, s). 2. 43 (1H, t), 1. 21-1. 43 (16H, m) , 1. 06 (2H. m) , 0. 89(3H.t). 
1000ml© 4on 7 rrxnizi 4}40. OOg, 88. OOmmol) , & J: tf^^tf >(500ml) 

£A*u Kfo®mz^mmmi,fr'&, pto 2 (4. oo g ) ^xnfc. 
*mmm%,T\zv. iit»2 4^r.m#bfc 0 k^t^, m^z&vp to^ 

fUVTco M$i&fr<,mn'&Lmfo'V$>Z>^7 ~= > {5} (26. 55g, 76%, mp: 
153-157*0 &mtco 

1H-NMR(CDC13. <5 ppm) : 7. 09 (2H, d) , 6. 88 (2H, d) , 5. 84 (2H, s) , 5.74UH, s) , 
4. 74 (4H, s). 3. 33 (2H. S) , 2. 36 (1H, t) . 1. 77 (4H, m) , 1. 17-1. 41 (16H, m) , 
1. 01 (2H. m), 0. 88 (3H. t). 

<mmm 3 > 
#u-r 5 kmie#[a]<di§-j& 

HIMlT#5nfey7$> {3} (1. 64g, 5. 21mmol) » 1. 4-^T S y ^ >i? 
> (2. 25g, 20. 81mmol) , 3, 2, 3, 4-^- h 7 t H P-l-^- 7 ? V > 

UWm-tikikm (7. 81g, 26. Olmmol) , &T$K-*^ n U H > (NMP) 

(46. 80g) £J8t^ ^Tm#L>filPi!££j££fT^ @MS2Owt%0^ 
•J-f 5 KMfg#*M [A] £#fc 0 ^©^^<D3|4Stt3 481mPa-s(25'C: 
E^Jtefgff) t&D, GPC (Gel Permeat ion Chromatography) mz£V)mfcV 

1 3 4 6 0 0Ti&^c, 
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<mmM4> 

^M2t#Sn&>?75> {5} (3. 39g, 8. 59mmol) , l,4-i;755M> 
izf> (3. 72g. 34. 41mmol) , 3, + 2, 3, 4-f f 7 h H n-l-t 7^1/ 

>n/\^m~m7^m (12. 91g,42. 99mmol) > &£tfNMP (80. 08g) &m^. M 

[B] C(Dmm<D^mU3 5 3 2mP a • s (2 5*C : EgJ^ff) 
D> GPCftfaOitLfellfWlttl 4 5 0 0 0 T&ofc o 

<HMJ5> 

h'W[C]©^ 

^M^J 2 -e#6nfe^T5 > {5} (1. 70g, 4. 30mmol) , l,4-y7$5y^> 
•fe?> (4. 18g, 38. 70mmol) , 3, 4->?*;P/j? + y-l, 2, 3, 4-r h 7 k H n-l-7-7^ 1/ 
>3/\?M-m*W (12. 91g. 42. 99mmol) , ^itfNMP (80. 08g) £ffl<^ * 

[C] d(D^^O^^«4 1 2 0 mP a • s (25t : EM^^ff-) T?& 
D, GPCStJ:D«tUfclI?Wiai 8 5 0 0 OT^ofeo 

<mMM6, 7, 8> 

^JSM3, 4, 5 T?f#£,*l7fc#U-r 5 Ktulg&^igj ([A], [B], [C]) 
nv; ^ 2 OwtX, NMP75wt %-efeS^^@B^lMa^iJ^#7Co 

±m<Dm&mfammm* i tois#^77S^© iTo®{r7;if>zi-hb, 

80tT '5^ 2 2 0tTliflMlbt, l/im0*>J-r5Hi 
m^^^$-&fe„^M®?rl/-3>^©^lf >^^g(cT, 0^3 0 0 r pm. 
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ilIS2 Omm/s e c, i¥ L & * 0 . SmmCDlfft^k^yillf;. 
MLC- 2 0 0 3 ) ^AlT9 0i7<7hiS-fe;Vtl&. Z.<Dm^)V<D 

Jtbfco r?tf >>?m l,&frm*^n^tl. 0. 3mnu 0. 5mm, 0. 

^fUtem^t- SSI 1 , ^2{C^fo 

<J£iK:0iJl> 



^XS >{ 6 }(9. 79g, 25. 99mmol) , 1, 5 J >(11. 25g. 104. 03mmolK 

3, 4-v 5 ^;W^^->-l, 2, 3, 4-t- h ^ t H n-1-^ y $ V > u A ^ ^- &S7jctl 
(39. 04g. 130. 02mmol) , ^i^NMP (240. 32g) *m^, MU^mW^mm^ 

m<D^m\t7 3 OmP a • s (25t : EM^mm GP C&lZ&Qm 

Misfc.mmw-i%fr^mte6 6 o o ot^ofc. 




{6} 
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<it&M2 > 
{ 7 } &/HV>fc„ 



1000ml© 4 op^XZi fc2.4-S>= h D o ^ >if >(42. 06g, 0. 226molK 

{1} (56. 20g, 0. 188mol) » kH^'J^A (52. OOg, 0. 376mol) , *«fctJtN.N- 

h (dmf) (400mi) ^An, sjs:^siio c ct 6 B^^m^ 
c5neH#*t«ftau&. #6n&@ft^THFTM 

fiLfc&£3, Wgc&i&H {8} (65. 33g. 75%. mp : 127-129'C) £#fc 0 
1H-NMR(CDC13, 6 ppm) : 8. 84 (1H. s) . 8. 31(lH.d). 7. 63 (2H. d) . 7. 50 (2H. d) . 
7. 17 (2H, d) . 7. 10 (1H. d). 6. 98 (2H. d) . 4. 00 (2H, t) . 1. 81(2H,i), 1. 48 (2H, m) , 
1. 31(8H,m), 0. 89 (3H. t) . 

1000ml© {8} (35. 45g, 75. 35mmol) , *J**V> (400ml) 

*xtis Kfo®&*mmmmistc'&. pd-c o. 55g) &Anfc. 
**8i«Tfc, 6ot;T5 oisiig, mux-i 2 ommmwLTc s*»7«. at 




'^7 5> {7} £&T©i!Ig&T?^ffcLfc 
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fci:«»*Xft»I7»6S?75> {7} (23. 55g. 77%. mp : 196-1 98"C) £ 

1H-NMR(CDC13. 6 ppm) : 7. 41-7. 45 (4H, m) , 6. 96 (2H, d) . 6. 93 (2H, d) . 

6.77(lH,d), 6. 18 (1H, s) . 6. 10 (1H, d) , 3. 98 (2H, t) , 3. 54-3. 70 (4H, broad) , 

1. 79(2H.m), 1. 46 (2H, m), 1. 3K8H. m), 0. 89 (3H, t) . 

^75 > {7} Srffl^T, #'J-f$ Fitm#[E]£>l§rf££fTofCo 

5?7$ > { 7 } (2. 53g, 6. 25mmol) , 1, 4-y7 5 y^>i£> (2. 03g, 18. 77mmol) , 

3. 4-i?X)Vmr~/-l, 2, 3. 4-r- h5kH n-l-j-y? ^>3A^|rltt 
(7. 51g. 25. Olmmol) , &Z*NMP (48. 28g) £/B(,K ^*&TJt# L«&§<&£*£;£ 

fir^, if MS 2 0 w t % 0)j? "J < $ ^ilMt [E] Z<Dmm<D*ti 

gZ\$4 3 5mP a • s (25t: BM^mm) T&D, GPCSia^Sbfc 

iI¥i^^?IH4 4 8 0 0 T&o fc 0 







v75> 


*D^(25°C) 


120°C5#*ll31& 


120°C1B#ffljgig^ 


6 


A 


(3)(20) 


6.8 


6.9 


6.9 


7 


B . 


(51(20) 


20 


21 


21 


1 


D 


(6}(20) 


8 


7.5 


6.3 



WO 2004/052962 PCT/JP2003/015800 

24 

*2 zfV^-)V bM<DMfe® C7U^)VhM<D7H><!fE.ti{kft&Wffi) 









zriSFJUW ) 
ffiL&**.S0.3mm 


WL&^M:0.5mm 


J*PUk#.So.7mm 


mmm 

6 


A 


(3) (20) 


6.8 


6.8 


6.9 


8 


c 


(5}(10) 


6.1 


5.9 


5.9 


2 


E 


(7}(25) 


6.1 


5.8 


6.8 



^7 5> {3} {5} bm&-&*bz%imiz&n. ssk, v 

{5} hft0»ft]lttlc«n, JP;tT, i?75> {7} <Z)^k* 

>^ffi*ft#ttfflii:©H:«*5, *mW<D¥7S.> {3} cfeefctf {5} te^tf 
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i. Tie, — [i] -vm.-£nz>z?7 s. / oi£>mt&fc. 




x ! rati~3 2 07wi, mmwc 1 ~ 3 2 (D7)VU*is 

M^iC 1-3 2®77$^f7Jl/ + ;« t jgfciitic 1 ~ 3 207y|§t7Jl/ 

n^v*, ^yum^, mmm^. ^mm^. ^^u^r j mfrzm&nzhv 

2. -flgiS [1] ^X^^Oi? >m&f£lt^t? P^\^r+f->^T'fe d , x 2 ^> 

3. — «^ [1] ^©X.^t^o-tf >^^fctt->^ n^\^rlJ->^-efe 0 , X 2 j5*^> 

4. —^5^ [1] f(Z)X,^>if >^*fe«i/^7 nA^it>iTib D , X 2 d^>^ 

5. x,*«, ^^ic5~ i 2 v>7)\,*)vm. ptmwi 5 ~ i 2 ©r;wn^i>s, 

$c 5 ~ 8 © 7 y *s £ tfftftft 5 ~ 8 <d 7 v m-smrjvn* > 
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